The combinatorial or bond-topology of a crystal structure is defined as the respective underlying net, which is represented by a labelled quotient graph. Thus, every topological property of crystal structures can be determined from an analysis of their labelled quotient graph. Due to the finiteness of the quotient graph, the substitution is expected to turn the analysis easier.
A periodic net contains finitely many vertex and edge-lattices. A transversal is defined as a complete set of representatives of vertex and edge-lattices. A fundamental transversal is a connected transversal; a fundamental transversal can be thought of as a unit cell of a periodic net, but it is not a graph. Some edges, called half-edges, have only one end-vertex; the missing vertex is and can be determined through the analysis of the quotient graph. Building-units of crystal structures can be finite or infinite, corresponding to one-, two-or even three-periodic subnets. Decomposing periodic nets into their building-units relies on graphtheoretical methods classified as surgery techniques. Instead, these operations can be performed on their labelled quotient graphs revealing directly topological relations. The maximum symmetry of a crystal structure is given by the group of automorphisms of the labelled quotient graph that are consistent with net voltages over the respective cycles. In modular compounds the structure and maximum symmetry of the module, i.e. its layer group, can be determined directly from the quotient graph. Partial symmetry operations between different modules are associated to automorphisms of the quotient graph that may not be consistent with net voltages over the respective cycles. These operations generate a groupoid structure.
